DETAIL is of paramount importance in lymph work. Meticulous attention to minute points at all times is requisite if the vitality, the quality and immunizing properties of the lymph are to be maintained. Such detail, though of great interest to the intimate worker, is apt to be tedious to those who regard the subject from a more distant standpoint, but as it is I can only lightly touch in a short paper of this kind on a few points.
for they are older, bigger, and easier handled when put on the market. English calves are put on the market when very small, not weaned or only partially so, and are apt to be very fractious. I have tried Jerseys and Alderneys as pure bred calves, but without advantage.
HOUSING OF CALVES.
Stables should be clean, spacious, airy, well ventilated and well lighted. We have four stables, each containing twenty stalls. Two are quarantine stables, in which the calves are kept for a week after arrival, to be cleaned, cared for, and generally observed. Next they are passed to the vaccinating stables the day before vaccination. When the number of calves vaccinated per week does not exceed twenty, the two quarantine and two vaccinating stables are used respectively alternately, so that each stable gets a complete rest of a week. DETAILS OF STABLES. Our calves are housed in stables 48 ft. long by 28 ft. wide; well lighted on all sides with casement windows. Each of the four stables holds twenty stalls, ten on each side, arranged in two rows with a 6 ft. gangway between. The heads of the stalls are separated from the side walls by a 5 ft. gangway, so that there is a free air space around each group of stalls. The stalls are constructed of galvanized iron bars, arranged at such a distance from one another that the calves' hoofs cannot slip between. The iron bars permit the animals to see one'another, as a calf shut up by itself is generally miserable. The hay racks and milk troughs are placed outside the head of the stall, and are so arranged that the hay racks can be swung outwards, thus allowing all the calves to drink from the troughs at the same time, for nothing seems to exasperate a calf more than to see another drinking if it cannot do the same.
Within the stall, close to the head end, are swing gates of galvanized iron, something like a trave, which when closed prevent the animal from licking the vaccinated surface whilst allowing it full freedom in 'all other movements. This is a great improvement on the old wooden neck collars or other appliances used for the same purpose. The floor of the stall consists at the head end of an asphalt cushion sloping slightly downwards to the rear, and this is followed by a teak batten. This is movable, and thus can be readily cleansed. The walls of the stables are lined with crystopal, and the floor is of asphalt, so graded as to drain to two gullies at either end of the stable.
Hot water radiators arranged along the sides provide artificial heat when required, and the stables are lit by electricity. Each stable has large double doors at both ends. Attached to the stable is a forage room, where the day's supply of hay and straw is kept, and where milk troughs are cleansed and necessary implements, utensils and appliances are stored.
Over each stable is a loft for the storage of hay, straw, &c. The loft is entered by an outside staircase, so that it has no direct connexion with the stable. These arrangements combine to produce spacious, airy and well ventilated stables, in which calves can be housed.
The stable, as already said, contains twenty stalls, arranged in two rows. When ten calves or a smaller number are to be vaccinated in the week the calves are changed over from one side to the other every day, so'that there is every facility for cleansingeach side in turn. Similarly the stables are used alternately week by week, thus giving one stable a complete rest of a week.
FOOD.
Calves are fastidious feeders. We supply them with hay, milk and water, or water alone, sometimes with a little oatmeal mixed in the milk. But if the hay is not to their liking, if it has what is known as a " brown nose " rather than a " green nose," they may refuse to touch it, or may take a morsel only here and there, but they will starve and fall down exhausted rather than eat what does not please them. Apparently, with unsuitable fodder before them, calves lose all appetite for it and decline it. A calf accustomed only to milk will thirst rather than drink water. Calves which will not drink water are given milk and water (mixed in equal proportions and warmed). I have occasionally known calves accustomed to water refuse milk in the same way. Many calves come to us not weaned, or only partly weaned, and these have to be bottle-fed or coaxed with artificial nipples, &c., to drink the warm milk. To obtain good results in vaccination, the calves you vaccinate must be happy and contented, and will not be so unless careful attention is given to their food as well as to their stable conditions. VACCINATION OF THE CALF. Lymph.-If a calf is vaccinated with ordinary lymph as collected from another calf, and the product is carried on from calf to calf, the resultant lymphs will almost invariably display a gradually increasing weakness, till at a variable but not far distant number of removes the lymph will cease to produce good vesiculation altogether. To carry on successfully from calf to calf the lymph used must be the very best, and one that has shown no sign in any way of deterioration. Hence to maintain the potency of the lymph it is essential to devise means to obtain the best lymph for the vaccination of calves, and to know that one has it.
The sources of lymph may roughly be classified as follows (1) From Small-pox direct.-Small-pox material if gathered at the right. time can set up vesiculation sometimes when applied directly to calves or monkeys, but my opportunities of applying this method have been very few. Once only out of five attempts have I seen vesiculation result on a calf from inoculation of small-pox material. In the successful attempt the lymph very speedily degenerated and was practically nil at the third remove. More experienced observers, however, speak highly of the method and in some places where small-pox is prevalent it is stated to be the usual method of renewing stocks. Many think that several removes on calves are advisable before transference to children; it is not easy to say why, nor how the requisite number of removes could be ascertained.
(2) Cow-pox -If cow-pox is the inoculation of animals in their natural state with small-pox material as some believe, the results should be somewhat similar to the artificial inoculation mentioned above. I have used cow-pox material several times for the inoculation of calves. Frequently it has failed completely but sometimes it has produced typical vesicles. In my experience however the resultant lymph carried on from calf to calf tends rapidly to degenerate and die out in the fourth or fifth remove. So that as far as my experience goes cow-pox material is of no value as a source for stock lymph.
(3) Retrovaccination or vaccination with lymph from the human arm has been employed frequently and once I had considerable experience of it.
Human lymph often gives very beautiful vesicles on the calf and can be carried on from calf to calf. But here again the lymph speedily shows signs of-deterioration and it very soon becomes necessary to revert to fresh supplies. I have long discarded this method.
(4) Direct from the Calf.-I have already said that ordinary lymph carried on from calf to calf is useless for stock purposes. But if a calf can be found with all the ideal qualities I have mentioned in conjunction-good coat, good skin and good condition-and it be vaccinated with a first-class lymph it may yield a first-class lymph in return. If so, this is I believe the very best lymph that can be obtained for stock purposes but such ideal conditions are too rare to carry on the supply.
(5) Interchange of Stocks with other Establishments.-This is probably the commonest method of renewing stock. When a lymph establishment finds its stock deteriorating it applies to a sister establishment for, a small supply of stock lymph. This method tends to standardize lymph stocks and lymph supply throughout the world and undoubtedly does good, for the bes ,k is likely to come to the top. I have sent lymph stock all over t avorld. Generally it has been reported that these lymph stocks have done well but not always so, more especially where the lymph has had to go long distances and through tropical climates. I have received lymph stocks from many places, some good-some not so good. Stock lymph from Cologne gave the best results on our calves, as there they employed a very excellent lymph of fine appearance and high quality and I often used it in the early days to renew my stock.
(6) Inoculation of Rabbits for the purpose of renewing Stock.-In 1900 I suggested passage of lymph through rabbits and guinea-pigs thinking that it might improve the strain. Experiments were made with rabbits, but owing to an error in technique and to insufficient experimentation, the results were considered unsuccessful. Subsequently Calmette, in France, and Pfeiffer, in Germany, reported strongly in favour of rabbits for this purpose and advocated its use. I then made further experiments and found the results quite satisfactory. The initial error had been due to want of appreciation of the peculiarities of the rabbit's skin, which is extremely thin and is stated to have no rete Malpighii. If incised with a sharp instrument the skin immediately gapes and the lymph fails to take or takes only in a poor and crusty fashion. But if the skin be very gently abraded and lymph rubbed in, the result is a confluent eruption in which individual vesicles can hardly be distinguished. Indeed Pfeiffer at one time thought that the rabbit did not produce vesicles but in this I convinced him he was mistaken. The eruption should be removed from the rabbit at forty-eight hours or not later than seventy-two hours. A rabbit yields about J grm. lymph pulp. The rabbits should be vaccinated with the best lymph obtainable, not with one which has shown previously signs of deterioration. This method I have used for many years to maintain the potency of the lymph supplemented by the use of high class lymph obtained direct from the calf. The last stock obtained from Cologne was received in 1907. Since then the stock has been renewed entirely by these methods and presumably the potency of my stock lymph is as high now as it ever was.
PREPARATION OF THE CALF FOR VACCINATION.
When calves arrive they are placed in the quarantine stables and kept under observation for a week. During this period the state of health of the calf is critically examined, its weight is recorded and morning and evening temperatures noted. The calf is afforded a rest, after perhaps a long journey.
It is well fed and becomes accustomed to its surroundings, and it is well groomed with brush and curry comb; matted hair is removed with clippers.
At some institutions the calves are washed by actual immersion. This seems almost useless, as it is a process entirely foreign to the calf's habits in its natural state and is therefore likely to upset it.
Calves should be treated as naturally as possible so that they may be comfortable and contented. After a week's quarantine the calf is brought down to the vaccinating stable, provided its health is satisfactory.
To prepare the area for vaccination the calf is placed on the operating table and first the rough hair is removed, by clippers over the area to be shaved. The area shaved includes the abdomen as far forward as the ribs and the inner side of the thighs. It is lathered with soap and warm water and shaved with an t. ry razor. Safety razors are not satisfactory. This is the first shaving and rm -lone on the day before vaccination. On the day of vaccination the area is again shaved closely and afterwards is thoroughly washed with soap and warm water, then sprayed with sterile water and dried with sterile gauze sponges and towels. No antiseptics are used, as they roughen and irritate the skin, and act as a rubefacient, thus facilitating the drawing of blood when incisions are made. Antiseptics do not sterilize the skin and injure the lymph as it is inserted or during its development. Thorough cleanliness and asepsis should be aimed at.
The sterile water is supplied from a receiver containing a metal spiral coil which can be connected with a steam pipe containing steam at 20 to 30 lb. pressure. The 'water in the receiver boils quickly when steam passes through the coil. In the receiver is a rotary pump which sprays the water with considersble force on to the desired area. Plenty of water should be used so as effectually to cleanse the area. The combined receiver and pump is portable and is wheeled about from one table to another.
VACCINATION OF CALF.
Incisions are made with a scalpel, parallel and about i to 3 in. apart. Their length is determined by the size of the calf but usually they should not exceed 6 in. in length. The scalpel should be sharp and the skin should be gently but firmly stretched. The touch should be light and the incision of even depth throughout, just sufficient to open the skin but not to draw blood. The drawing of blood does not affect the development of vesiculation but is apt to spoil the appearance and evenness of the result.
The lymph is run into the incision by means of a rather heavy nickel spatula with a thickened handle. The lymph to be used is held by an assistant in a watch glass and the spatula is dipped into it and carefully inserted into the incision, this being facilitated by keeping the skin on the stretch by the operator's left hand with the assistant's help. It is not advisable to make many incisions before applying the lymph, as frequently the edges of the wound swell very quickly and close the incision, thus preventing the inser'tion of the lymph. Calves vary much in this respect and it is advisable carefully to watch the behaviour of the skin as one makes the incision. In vaccinating, all the incisions should be made of even depth and' the lymph run into them evenly and thoroughly. After vaccination the calf is taken back to the stable and the head gates, which prevent the animal licking the vaccinated area, are closed twenty-four hours later.
No covering is placed over the vaccinated area. Coverings of all kinds are objectionable; it is impossible to prevent them being soiled and every fresh one a4pplied rubs and irritates the developing vesicles. They are detrimental to the development of the vesicles which ensues best when the vaccinated area is freely exposed to the air, but not to a strong light.
TEMPERATURE.
The normal temperature of a calf is 1020 F. or thereabouts, with a diurnal variation of a degree or degree and a half; that is to say the morning temperature is 1020 F. and the evening 103.50 F. After vaccination no change in the temperature occurs the first two or three days. Generally the temperature commences to rise on the evening of the third day, reaching its mbximum on the evening of the fourth. The maximum is usually about 1050 F. but may reach 106Q F. On the morning of the fifth day the temperature begins to fall but shows evening rises of decreasing amount for a few days. Very considerable variation is shown in the behaviour of the temperature but I have so far been unable to correlate it with the quality of the lymph produced.
COLLECTION.
This takes place on the fifth day or one hundred and twenty hours after vaccination. This is undoubtedly the optimum time as far as lymph development on our calves is concerned. But in some institutions lymph is collected on the third day, at others on the fourth and at some on the sixth. The toilet of the calf is the same as before. The vaccinated area is thoroughly washed with soap and warm water, then sprayed with sterile water and dried with sterile gauze sponges and towels. Collection of the vesicles must be made at a definite interval after the drying of the vaccinated area, otherwise the lymph pulp collected will vary in weight considerably according to whether the vesicles are dry or wet at the time of collection. This interval should vary with the moisture of the air; roughly, I find five to six minutes in summer and eight to ten in winter give fairly even results. CHARACTER OF THE VESICULAR DEVELOPMENT.
The development and appearance of the vesicle is now carefully noted. If twelve calves were vaccinated by the same operator on the same day with the same lymph, on the fifth day these twelve calves would probably show different appearances, perhaps in all of them so marked as to be quite obvious even to the uninitiated, and they might range from the total failure to the perfect lymph. Such variations can only be due to the calf, and mainly to what we term the "conditions" of the calf. I will describe first what I have called the perfect lymph. In this the lines of -inoculation have taken continuously, and all along them is a vesicular band, regular in elevation and in diameter. The elevation is from ' to * in., and the diameter * to l in. The edges of the band where it springs from the normal skin are perfectly parallel,-there are no indentations and no signs of individual vesicles. Every vesicle has merged into its neighbour to form one continuous whole. In colour the band is pearly-white tinged with pink, umbilication is seen as a slight depression running centrally and evenly along the band, and of a slightly darker pink colour. At the ends of the incisions the band is rounded off bluntly but evenly. To the touch it is firm but elastic. There is no areola or only a faint pinkish tinge on the skin at the edges of the band.
A lymph with such an appearance is undoubtedly of high potency and high resisting powers, and excellent as a stock lymph. But such lymphs occur rarely and irregularly; you may see two in one week, and not another perhaps for months. From a total failure to such a perfect lymph one can roughly graduate the results of development into several classes:ji (1) The total failure. Not a sign of vesiculation or irritation is to be seen. The incisions made -when vaccinating have healed, and though only five days have elapsed hardly any trace of them can be seen. Such results fortunately are uncommon; probably the average is well below 1 per cent., but they are liable to occur in batches, and I have known as many as twentysix in a sequence of 750 calves.
(2) The incisions have not quite healed, and show a slight redness along the lines. Here obviously there has been irritation, which has subsided.
(3) Raised red lines. Here there has been some attempt at papulation, the irritation has been considerable, but the whole process has aborted. This is one of the commonest kinds of failure.
(4) A group of appearances showing a somewhat similar condition, but with here and there a vesicle, either fully developed or slight, irregular in !appearance or aborting.
(5) The group where vesiculation has taken place partially or slightly, perhaps with separate vesicles like beads on a string, or, where continuous, forming a narrow band not exceeding perhaps A in. in diameter. Such slight development might be du& to retardation, but if collection is delayed for a day or two development proceeds no further, and the vesicular lines abort or slowly dry up.
(6) Comprises the large group of average or ordinary lymphs. Here vesiculation has taken place more or less continuously over the whole area, but with some irregularities. The vesicles vary here and there in size and in appearance, some of them may be misshapen and with spreading or indented margins. The ends of the incisions often taper to a point instead of being evenly rounded off; there may be gaps in the lines of vesiculation and the areola may be marked.
(7) This is a group in which vesiculation is continuous and more regular, and leads eventually to the perfect lymph.
(8) There is still another group called "advanced " lymphs-not a good term, for it suggests that the vesicles have developed before their time. But this is not always the case, the condition being due more to an over-luxuriance of growth, the vesicles developing with an uncontrolled exuberance. The specific organisnm has overreached itself and broken down the usual barriers of resistance, or, from the other point of view, the leucocytic infiltration has been so fierce that it has unduly swollen and distorted the vesicles. The vesicular bands are swollen and broadened from 2 to 4 in. in diameter, generally very irregular in outline, umbilication marked, and the centre of the vesicles darkened as with heemorrhage. To the touch the vesicular band feels soft and pulpy. The yield will be heavy in weight, and herein lies the trouble, for frequently the weight is greater in proportion to the potency, and though when used for vaccinating purposes the case success may be quite good, the insertion success may be below the standard, since the specific organisms are not sufficiently numerous to correspond to the increase of weight and subsequent dilution. Warm weather undoubtedly helps to promote this development, but it is not the sole cause, as advanced lymphs occur in cold weather. Again it must be attributed to the " condition " of the calf.
All these groups, from and including group (5), give satisfactory results as regards vaccination, though group (5) itself and the advanced lymphs are on the borderline of doubt.
It might be thought that "advanced ' lymphs would be those most liable to cause inflammation and sore arms, but statistics do not bear this out, in fact I have been unable to trace any correlation between the character of vesicles on the calf and human vaccination except as regards general potency and resistance powers. In these respects the appearance of the vesiculation on a calf is quite a trustworthy guide, and the results which will follow as regards human vaccination can be fairly accurately gauged by a careful examination of the development on the calf. COLLECTION OF LYMPH. The vesicular material is collected from the calf by a sterilized Volkmann spoon, modified slightly in shape and curve, and placed in a sterilized bottle and labelled; after collection the calf is removed not to a vaccination stable but to a shed set apart from the general stable, whence it is taken to the slaughter house. Here a veterinary surgeon carefully examines the carcass and visceral organs, including the mesenteric and mediastinal glands, and forwards a certificate as to the health of the animal. The certificate is very seldom other than "quite healthy," but tuberculous calves do occur occasionally. In the last seven years, out of 6,916 calves so examined, 0 4 per cent. were notified as tuberculous. No lymph from a calf certified as tuberculous is issued. TUBERCULIN. Experimentation was made for a considerable time with tuberculin to ascertain whether calves injected with tuberculin before vaccination would give a sufficiently definite reaction to enable the preience of tuberculosis in them to be detected. But it was found that the temperature of calves was so erratic that reliance could not be placed on the method.
In some instances, after injection of tuberculin, rises of temperature occurred, strongly suggestive of a tuberculosis reaction, but post-mortem examination failed to show a trace of tubercle; on the other hand, there were some instances in which no reaction followed the use of tuberculin, but in which the autopsy showed tuberculous lesions. As is generally the case in young calves of the age employed by us, these lesions were very slight, limited often to a single mediastinal or mesenaeric gland.
WEIGHT OF LYMPH COLLECTED.
The weight of lymph collected will depend upon the size of the calf, the number of incisions made upon it, and above all on the character of the vesicular development, leaving out of account such minor considerations as the dryness or wetness of the vesicles at the time of collection. An average lymph weighs 9 or 10 grm., but the weight may range from 2 ta 30 grm. The lighter lymphs occur in small calves, and where the development has been partial and slight. Heavy lymphs occur in large calves, where the incisions are numerous, and are nearly always advanced." Lymphs weighing more than 16 grm. are of doubtful potency. As described under " advanced lymphs " the weight is out of proportion to the potency, and though in case success many of them may be satisfactory, in insertion success they are almost invariably deficient. I have never known a first-class or perfect lymph weigh more than 12 grm., generally their weight is about 6 or 8 grm.
It is not difficult to obtain a very heavy weight of lymph pulp from a calf, if numerous incisions are made and placed closely together, more especially if the stock lymph used is not of the first quality. But this heavy weight is always at the expense of quality.
A calf may be over-vaccinated. If the incisions are too numerous and the area vaccinated large, the whole development may break down and abort.
Quality is moraeimportant than quantity, and therefore it is best to aim at a standard weight of 10 to 12 grm. per calf, other things being equal, such as the size of the calf.
From the operating room the lymphs collected, each placed separately in sterile bottles, are taken to the machine room. Here, first, each lymph is turned out into a sterile crucible in order that it may be carefully examined and any hairs, &c., entangled in the lymph removed.
The lymph pulp is weighed and the diluent, equal generally to four times the weight of the lymph, is poured into a sterile beaker. The lymph is then passed through the triturating machine, which consists roughly of a nickel spindle revolving in a cylinder. The spindle is threaded with a diminishing screw, the larger threads at the top the finer below. The lymph is passed through at first with only sufficient diluent to act as a lubricant, then a second time with more of the fluid and finally a third time with the whole quantity. The aim is to obtain a homogeneous emulsion with the pulp in a very fine state of division and if the trituration has been properly carried out a loopful of the emulsion suspended in distilled water shows merely as a faint cloud, no definite particles being visible to the naked eye. There are limits however to the fineness to which the lymph can be brought. These are not reached in trituration such as above described, but if the lymph pulp be ground up with powdered glass or diatomaceous earths all the organisms present in the pulp, specific and extraneous alike, are killed and the lymph rendered inert.
THE DILUENT.
This consists of glycerine, 50 per cent. by weight; water, 50 per cent. by weight; clove oil, 0 1 per cent.
The glycerine (1) prevents growth of organisms present; (2) acts as a disinfectant; (3) and its viscidity forms a suitable vehicle for the dilution of lymph. After prolonged trial a proportion of 50 per cent. with water has been found to give the most satisfactory mixture.
Pure glycerine is always slightly acid and this acidity strongly tends to increase. Distilled water is also slightly acid. The lymph organism is adversely affected by conditions of acidity, therefore the misture of glycerine and water after sterilization is carefully titrated and brought over to alkalinity by means of sodium carbonate or other alkali, and this alkalinization is repeated if acidity reappears.
The clove oil acts as a disinfectant.
EFFECT OF DISINFECTANTS ON THE SPECIFIC AND EXTRANEOUS ORGANISMS.
Nearly all disinfectants exercise some selective action on the specific and extraneous organisms. The extraneous organisms are less resistant and the disinfectant hits them first and hardest, with the exception of sporing forms. But it may at the same time injure or weaken the specific organisms. Unless there is a considerable margin and we can ensure the destruction of the extraneous organisms without injuring the specific organism the disinfectant is unsuitable. The majority of disinfectants are unsuitable, but there are a few with a broader margin which, with care, may be used.
Glycerine itself is one of these, but its action largely depends on temperature. If a lymph be mixed with glycerine (and here by glycerine I mean always glycerine in 50 per cent. mixture with water; glycerine alone or at other strength has a different, reaction) and placed at 60°F., the extraneous organisms will all be eliminated in a month, but the specific activity will persist for perhaps two months, after which it steadily declines to nil.
Again at 980 F. the extraneous organisms will be eliminated in three days or less, but the specific activity may still be maintained, though after that it rapidly declines and in another three days will probably be nil. If the mixture of glycerine and lymph be kept at a temperature lower than 600 F. the elimination is proportionately slower and likewise the action on the specific organism. This, however, is still considerable and is appreciable in both till the freezing point is reached, but at 100 F., that is, 22°below the freezing point, the action on the specific organism is inappreciable for at least two years, whilst the action on the extraneous forms still slowly continues till their eventual complete elimination.
Hence glycerine has a broad margin of safety and by subjecting glycerinated lymph to the influence of heat in nice adjustments such elimination as is desired can be effected without appreciable injury to the specific organism. This also explains why glycerinated lymph must be stored for any length of time at a temperature below the freezing point.
Carbolic acid is a disinfectant with a much narrower margin than glycerine. If used in sufficient strength to kill the extraneous germs it almost invariably weakens the lymph; but in less strength, sufficient to act slowly but incompletely on the extraneous organisms, it can be used without appreciably affecting the specific activity.
Chloroform is another disinfectant with a narrow margin. It acts rapidly and powerfully on the extraneous germs but not so rapidly on the specific. But owing probably to the difficulty in maintaining the solution of chloroform at even'strength and owing to the further difficulty of removing all chloroform from the mixture it is variable in action and not infrequently severely weakens the lymph. Hence it is unreliable.
Ether is another disinfectant the use of which has been advocated. It has a still narrower margin and is quite unreliable.
I have experimented with a great number of disinfectants, inorganic and organic, but it was not till I tried the essential oils that I found a suitable agent.
Oils of cloves, of lavender, of aniseed, of cajuput, of marjoram, show some selective action, but oil of cloves I found by far the best. At the strength of 01 per cent. it has a strong action on the extraneous germs, reducing them from tens of thousands to hundreds in a week. After this the elimination is slower but goes on surely till practically all but sporing forms of Bacillus mesentericus, moulds and so forth are eliminated.
It works well with glycerine, and if lymph treated with the diluent as given above is subjected to a temperature of 600 F. for a week the elimination is hastened. In spite of this action on the extraneous germs the remarkable eature of clove oil is that it shows no appreciable effect on the specific activity for at least two years of storage. In this respect it is as far as I know unique Section of Epiaemiology and State Medicine amongst disinfectants. Since 1912 all our lymphs have been treated with clove oil and not once has there been any sign of injurious action on the lymph. Indeed since its introduction our success rates have slightly risen. The only objection that I have heard raised against the use of clove oil is that it is slow in action. In that probably lies its safety. But as already seen by an adjustment of the influence of heat its action can be hastened, though if this were carried far it would probably be at the expense of potency.
Is rapid elimination either necessary or advisable? No one can hope to cope with the demands that would be made for lymph in a big epidemic or a great war by day to day supply. The only way to meet such emergencies is to have on hand a large stock which before its exhaustion allows sufficient time for the production and preparation of a further large quantity. For this purpose a cold store kept well below the freezing point is essential. But if speedy elimination were considered necessary it could be effected adequately in other ways.
BACTERIOLOGICAL EXAMINATION.
After trituration the lymph emulsion is first examined bacteriologically and then placed in tubes efficiently corked and stored in the cold chamber with or without a preliminary week at 600 F. to assist in the elimination of the extraneous organisms.
From time to time further bacteriological examinations are made, the number of organisms present and the varieties being carefully noted. Anaerobic cultures and inoculation of special media for the detection of pathogenic germs are made, but these are invariably negative. The bacterial contents of lymph pulp comprise only the saprophytic organisms present in calf skin, the Staphylococcus aureus and Staphylococcus albuts and their varieties and such organisms as are commonly present in the air, moulds, hay bacillus, Bacillus n7esentericus, and so forth. COLD STORE.
Heat, i.e., a temperature above freezing point, is most inimical to the vitality of the lymph organism. The less lymph after removal from the calf is exposed to heat, the longer is its potency maintained, and this obtains both with dried lymph and with lymph conserved with some mediam, such as glycerine. As soon as this was even partially realized experiments were made to combat the influence of heat, and the result was cold storage.
The optimum temperature for cold storage is 10°F., or 22°below the-freezing point. Any temperature below the freezing point is efficacious, though probably the lower the temperature within practical limits the longer will the potency be maintained.
Before the introduction of cold storage glycerinated lymph could only be kept six weeks if its original potency was to be assured. Only a small amount could therefore be stored. That this was inadequate to meet epidemic needs was realized in the comparatively small outbreak of 1900-1. But with cold storage any quantity can be kept and its potency should be maintained for years.
Cold storage alone enabled us to meet the heavy demands made upon us during the war; in spite of the large amount issued, our reserve never fell below three quarters of a million single doses.
Cold storage is of course essential for the preservation of lymph stocks. Its great value is now almost universally recognized, and there are few lymph institutions which have not adopted it in some form or another. LYMPE IN CAPILLARY TUBES. As required for distribution lymph is brought from the cold store in rotation, the oldest first, and capillary tubes are charged with it by means of air pressure, the ends of the tubes afterwards being drawn out in the flame and hermetically sealed. The amount in each tube is sufficient to vaccinate one case. I have often been asked how the dose that would be required was estimated. In the first place I made several experiments myself with differing amounts, and then asked the late Dr. Cory to make some trials. Dr. Cory was the vaccinator at the old Animal Vaccine Establishment, vaccinating from calf direct, and he was a very expert operator. He always vaccinated in five places. After a few trials he stated the amount he found sufficient, and this was taken as the standard. I estimated that the amount that Dr. Cory required to vaccinate in five places should be sufficient for the average public vaccinator to vaccinate in four.
The dose is really liberal, but occasionally I still receive the complaint that there is not enough in the tubes to vaccinate in four places, whilst on the other hand there are others who vaccinate two or even more cases with one tube. In one instance an officer reported the complete success of 350 cases vaccinated with fifty tubes, or seven cases to a tube. These were done in three places each.
Before general distribution a few tubes of each lymph are sent to certain vaccinators, who use them and report the results. This enables us to note any weak lymph or any ill-effects arising from it, and to discard it if necessary.
RESULTS.
The average results for civil primary vaccinations for the last twelve years, that is, since the introduction of cold storage, are: Case success rate, 99 5 per cent.; insertion success rate, 96'5 per cent.
During all this period the integers of the case success rate have remained the same-99, and the insertion success rate has only varied from 95'6 to 97. The highest result was in 1919 Case success, §9'6 per cent.; insertion success, 97 per cent. Lymph is issued to some 3,000 public vaccinators, and is used on all kinds of children under all kinds of conditions, therefore the uniformity of these results is remarkable.
We can hardly expect to-achieve higher rates than these; probably the figures are as good as the error of experiment will allow. ISSUE DURING THE WAR. For the two years preceding the war the average quarterly issue of tubes to the Army, Navy, and for civil use was: Army, 14,000; Navy, 6, 600; civil, 91, 000. buring the war period in the case of the Army the quarterly average was increased to 323,000, and-in that of the Navy to 19,000. The amount issued for civil vaccinations decreased to 75,000.
The tolal amount of lymph issued during the war (from August 4, 1914 , to November 11, 1918 , was equivalent to 7,239,711 single doses, comprising: for Army and R. A.F. purposes, 5,588,453; for Navy purposes, 328,802; for civil purposes, 1,322,456. The highest amount issued during one quarter was 628,146, viz.: for quarter ended June 30, 1916; of this amount 516,685 went to the Army.
The highest single demand (Army) was 50,000-this occurred twice. The amount issued to the Army for each of the four years of war was: 1915, 1,256,273; 1916, 1,407,285; 1917, 1,225,093; 1918, 1,159,645. In addition to supplies to British and ]Dominion troops at home and to the usual stations abroad and in France, our lymph has been used for Belgian, Portuguese, American, and possibly Serbian troops. Lymph has also been sent for use on numerous troopships, and to Mudros, Salonica, Scutari, Taranto, Genoa, Archangel, Alexandrovsk, and Murman Coast.
All demands were met as requisitioned, that is, on tbe day of receipt, except where otherwise desired.
A portion of every lymph sent to Army or Navy was issued for civil vaccination.
An Account of the Circumstances associated with an Outbreak of Disease among Milch Cows, Horses, and their Attendants, believed to be of the nature of " Cow-pox," in the County of Somersetshire in the Year 1909, and Considerations arising therefrom.
By RICHARD JI. REECE, C.B., M.D.
VACCINIA OR COW-POX. THE subject of diseases transmissible from animals to man has always been one of great interest to the student of preventive medicine. Vaccinia or cow-pox is one of these diseases; it occurs in the bovine as well as in other animals, and when inoculated into man it has the remarkable power, as discovered by Jenner, of protecting the inoculated person from the infection of small-pox. That small-pox and cow-pox are closely akin, and that the former can give rise to the latter cannot be disputed, and though cow-pox may occur in a pastoral district it is not easy at the present day to trace its origin to a previous case or cases of small-pox. Opportunities, too, for investigating outbreaks of cow-pox are unfortunately not always available, and usually information regarding them comes too late to be of much value to the investigator.
For a full description of cow-pox, we can refer to the writings of Edward Jenner and his contemporaries, notably Bryce of Edinburgh, and to the later careful observations of Robert Ceely, in 1839 to 1842, published in the Transactions of the Provincial Medical and Surgical Association, and to the account given by Edward C. Seaton in his "Handbook of Vaccination," published in 1868. For the purposes of this paper, it will suffice to say that cow-pox is a specific eruptive disease of the vesicular order that affects cows.
It is described by the early writers as "natural" cow-pox and " casual " cow-pox, according to whether the infection of the disease is acquired by the cow in a natural way as opposed to direct transference of infection from cow to cow by unintentional inoculation by the milkers. Apparently Jenner himself at first thought the disease in the cow was derived from a disease [May 27, 1921. 
